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(54) Television program switching device and method 

(57) A program switching device and a method 
thereof which can prevent a disorder of images and an 
invisible state of the image when a channel (program) is 
switched. When it is instructed to switch a program to the 
other program in the state where the image of a program 
of a predetermined channel is displayed, at step SP111 , 
the image of the program currently received is converted 
into a static image to mute the sound. Then, at step 
SP21 2, the receiving processing of channel is started af- 
ter switching. At step SP113, the process waits until the 
processing of channel switching is terminated, and when 
it is terminated, the static image set at step SP111 and 
the mute are released at step SP114. 
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Description 

This invention relates to a program switching device 
and a method thereof for use in receiving a digital tele- 
vision broadcast based on electronic program guide in- 5 
formation which is, for example, broadcast via a satellite 
and in switching the broadcast channel program. 

Recently, a system is prevalent for digitalizing a tel- 
evision signal and transmitting the signal via a satellite 
such as a broadcasting satellite and a communication 
satellite and for receiving the signal at a remote location, 
such as a household. In such a system it is possible to 
secure or access, for example, approximately 200 chan- 
nels. Thus it is possible to broadcast an extremely large 
amount of information. 

However, when the switching of the received fre- 
quency and image decoding processing by, for example, 
a MPEG decoder is initiated after the user's select key 
operation, a desired received image will be displayed af- 
ter time required for the synchronization and decoding 
processing has elapsed. Further, when the number of 
channels which can be received increase, the channel 
is frequently switched until the program (channel) re- 
ceived by the user is determined so that when it takes 
time for synchronization and decoding processing for 
each switching of channels. This delay in actually receiv- 
ing data can be the source of frustration for users. 

Further, in addition to the aforementioned problem 
of response time, if the operation for switching channels 
is complicated, it becomes even more difficult to switch 
channels swiftly. 

In view of the foregoing, an object of this invention 
is to provide a program switching device and a method 
thereof which allows users to select a desired program 
very swiftly with a simple operation by preliminarily initi- 
ating the receiving operation in accordance with a cursor 
movement on a control display without waiting for the will 
determination of users. 

The foregoing object and other objects of the inven- 
tion have been achieved by the provision of a television 
signal receiver for receiving a television signal for a de- 
sired channel program and outputting the received sig- 
nal. 

The receiver includes a receiving means for receiv- 
ing a television signal (for example, a front end 20, a de- 
multiplexer 24, a MPEG video decoder 25, and a MPEG 
audio decoder 26 : shown in Fig. 4); selection screen out- 
put means (for example, a guide button switch 143 
shown in Fig. 5) which is operated at the time of output- 
ting a selection screen signal for selecting a desired pro- 
gram out ol a plurality of programs by moving a cursor; 
moving means (for example, a select button switch 1 31 
shown in Fig. 5 which is directed and operated) which is 
operated at the time of moving the cursor; selection 
means (for example : a select button switch 131 shown 
in Fig. 5 which is selected and operated) which is oper- 
ated at the time of selecting a program designated by the 
cursor; and control means (for example, CPU 29 shown 
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in Fig. 4) for controlling the receiving means and receiv- 
ing a program designated by the cursor before the oper- 
ation of the selection means when the cursor is moved 
in correspondence to the operation of the moving means. 

Further, the television signal receiver according to 
the present invention incorporates a receiving means for 
receiving a television signal of a desired channel (for ex- 
ample, a front end 20 shown in Fig. 4, a demultiplexer 
24, a MPEG video decoder 25, and a MPEG audio de- 
coder 26); display (for example, a monitor device 4 
shown in Fig. 1) for displaying a program image of the 
program received by the receiving means; selection 
screen output means (for example, a guide button switch 
143 shown in Fig. 5) which is operated at the time of out- 
putting a selection screen signal for selecting a desired 
program out of a plurality of program by moving a cursor 
and displaying the signal on a display means; moving 
means (for example, a select button switch 131 shown 
in Fig. 5 which is directed and operated) which is oper- 
ated at the time of moving the cursor; selection means 
(lor example, a select button switch 131 shown in Fig. 5 
which is selected and operated) which is operated at the 
time of selecting a program designated by the cursor; 
and control means (for example, CPU 29 shown in Fig. 
4) for controlling the receiving means and receiving a 
program designated by the cursor before the operation 
of the selection means when the cursor is moved in cor- 
respondence to the operation of the moving means. 

Further, the present invention further incorporate an 
audio signal output apparatus for outputting an audio sig- 
nal of a program designated by the cursor which signal 
is received by the receiving means corresponding to the 
control of the control means before the operation of the 
selection means when the cursor is moved correspond- 
ing to the operation of the moving means. 

When the selection on control screen output is op- 
erated, the selected screen is used as a window so that 
the screen is overlapped on the image received with re- 
ceiving means. 

Either of the horizontal axis and vertical axis of the 
selected screen is used as a channel axis while the other 
axis is used as a time axis. At a position designated by 
both axes, a button icon for selecting a program can be 
arranged in a matrix manner. 

The cursor can be displayed, for example, by pro- 
viding a predetermined button icon with a brightness or 
a color which is different from others. 

The television signal receiver of the present inven- 
tion can further comprise memory means (for example, 
an EPG area 35A shown in Fig. 4) lor memorizing infor- 
mation associated with display position of the button icon 
displayed on the selection screen which is broadcast as 
part of a television signal. 

The television signal receiver of the present inven- 
tion can further include a judging means, or circuitry, for 
judging whether or not a fee payment is required to re- 
ceive a program designated by the cursor. 

When a fee is charged when the program designat- 
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ed by the cursor is received, the television signal receiver 
of the present invention includes a inhibiting circuitry (for 
example, step SP68 on the program shown in Fig. 22) 
for inhibiting the receiving of the program if no fee has 
been paid or receptionis otherwise not authorized. 

The receiving means provides demodulating means 
(for example, a front end 20 shown in Fig. 4) for demod- 
ulating a broadcast wave in which a carrier wave to which 
individual frequencies are assigned is multiplexed with 
digital images and sound information in a plurality of 
channels, an extracting means (for example, demulti- 
plexer 24 shown in Fig. 4) for extracting a channel signal 
instructed by the control means from a signal demodu- 
lated from the demodulating means. When the control 
means switches a channel in the same carrier wave, the 
control means instructs the extraction of a predeter- 
mined channel to the extracting means. When the control 
means switches a channel between different carrier 
waves, the control means instructs to the demodulating 
means the switching of the frequency of the carrier wave 
and is capable of instructing the extraction of a predeter- 
mined channel to the extraction means. 

The method for receiving the television signal ac- 
cording to the present invention wherein a television sig- 
nal of a predetermined channel program is received at a 
receiving part and the received signal is output, the 
method includes the steps of displaying a selection 
screen for selecting a predetermined program of a plu- 
rality of programs, moving a cursor to a predetermined 
position on the selection screen to designate a predeter- 
mined program, selecting a program designated by the 
cursor position, performing a selection operation when 
the display of the selected screen is suspended, and in- 
itiating the receiving operation of a program designated 
by the cursor prior to the selection operation when the 
cursor is moved. 

The remote commander of the present invention re- 
fers to a remote commander for a television signal re- 
ceiver for displaying a selection screen for selecting a 
predetermined program of the plurality of programs, and 
moving the cursor on the selection screen to a predeter- 
mined position in the movement operation to designate 
the predetermined program, and selecting a program 
designated by the cursor with the selection means, char- 
acterized by comprising operation means which allows 
executing the cursor movement operation and selection 
operation with one finger. 

As described above, in accordance with the televi- 
sion signal receiver and a television signal receiving 
method of the present invention, when the cursor is 
moved on the selection screen, the program correspond- 
ing to the movement position is immediately received pri- 
or to the secured operation with the result that the switch- 
ing of the program can be swiftly executed. 

Further, in the remote commander in accordance 
with the present invention, since the movement (of the 
cursor) operation and the selection operation can be typ- 
ically performed with one finger, the desired program can 



be swiftly and simply selected and secured out of many 
programs. 

The nature, principle and utility of the invention will 
become more apparent from the following detailed de- 
s scription when read in conjunction with the accompany- 
ing drawings in which like parts are designated by like 
reference numerals or characters. 

The present invention will be more clearly under- 
stood from the following description, given by way of ex- 
io ample only, with reference to the accompanying draw- 
ings in which: 



Fig. 1 is a perspective view showing a structure 
example of an AV system to which the present inven- 
tion is applied; 
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Fig. 2 is a block diagram showing a state of electric 
connection of an AV system shown in Fig. 1 ; 

Fig. 3 is a front view showing a structure example of 
the front of an IRD 2 shown in Fig. 1 ; 

Fig. 4 is a block diagram showing a structure exam- 
ple showing the inside of the IRD 2 shown in Fig. 1 ; 

Fig. 5 is a plane view showing a structure example 
of an upper surface of a remote commander 5 shown 
in Fig. 1 ; 

Fig. 6 is a perspective view showing a structure 
example of a small stick switch constituting a select 
button switch 131 shown in Fig. 5; 

Fig. 7 is a view showing an operation direction on a 
horizontal surface of a lever 162 shown in Fig. 6; 

Fig. 8 is a block diagram showing a structure exam- 
ple of the inside of a remote commander 5 shown in 
Fig. 5; 

Fig. 9 is a view illustrating a segmentation of a chan- 
nel data and a program data; 

Fig. 1 0 is a view showing a treatment at an encoder 
on the sending side and a treatment of the IRD 2 for 
receiving the output of the encoder; 

Fig. 11 is a view illustrating a section of a memory 
area of a DRAM 25a shown in Fig. 4; 

Fig. 1 2 is a view illustrating EPG data memorized in 
the EPG area 35 A shown in Fig. 4; 

Fig. 1 3 is a view illustrating the preparation of a sort 
table; 

Fig. 14 is a flowchart showing a preparation treat- 
ment of a sort table; 
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Fig. 15 is a view illustrating a pointer memorized in 
the sort table; 

Fig. 16 is a flowchart illustrating an operation of an 
embodiment shown in Fig. 4; Fig. 1 7 is a view show- 
ing a display example of a menu displayed at step 
SP23 shown in Fig. 16; 

Fig. 18 is a view showing an overlap display on a 
receiving channel image using a menu shown in Fig. 
17 as a window; 

Fig. 1 9 is a view showing a display example of a gen- 
eral guide displayed at step SP25 shown in Fig. 16; 

Fig. 20 is a view showing an overlap display on a 
receiving channel image using a general guide 
shown in Fig. 19 as a window; 

Fig. 21 is a flowchart showing the details of the gen- 
eral guide display treatment at step SP25 shown in 
Fig. 16; 

Fig. 22 is a flowchart illustrating a program selection 
treatment in the general guide display state; 

Fig. 23 is another flowchart showing the details of 
the general guide display treatment at step SP25 
shown in Fig 16; 

Fig. 24 is another flowchart illustrating a program 
selection treatment in the general guide display 
state; 

Fig. 25 is a flowchart showing a treatment at the time 
of the channel switching; and 

Fig. 26 is a plane view showing another structure 
example of a remote commander. 

Preferred embodiments of this invention will be de- 
scribed with reference to the accompanying drawings. 

Fig. 1 is a view showing a structure example of an 
AV (audio video) system to which the present invention 
is applied. In this embodiment, the AV system 1 compris- 
es an IRD (integrated receiver/decoder) 2 for demodu- 
lating a signal received from a satellite not shown (a 
broadcasting satellite or a communication satellite) via a 
parabola antenna 3 and a monitor device 4. The monitor 
device 4 and the IRD 2 are connected to each other with 
an AV line 11 and a control line 12. 

The AV system is constituted so that an instruction 
can be input to an IRD 2 by a remote commander 5 with 
infrared rays (IR) signal. In other words, when a prede- 
termined button switch out of button switches 50 of the 
remote commander 5 is operated or actuated, the infra- 
red rays signal corresponding to the button is emit from 
the IR sending part 51 and is received by the IR receiving 



part 39 (Fig. 4) of the IRD 2. 

Fig. 2 shows an electrical connection state of the AV 
system shown in Fig. 1. The parabola antenna 3 has an 
LNB (Low Noise Block Downcon verier) 3a to convert a 

5 signal received from a satellite to a predetermined fre- 
quency signal and supply it to the IRD 2. The IRD 2 sup- 
plies the output to the monitor device 4 via an AV line 1 1 
comprising, for example, a composite video signal line, 
an audio L(left channel) signal line, and an audio R(right 

10 channel) signal line. 

Further, the IRD 2 has an AV device control signal 
sending and receiving part 2A, and the monitor device 4 
has an AV device control signal sending and receiving 
part 4A respectively. These parts 2A and 4Aare connect - 

15 ed to each other with a control line 1 2 cursor line 1 2 mat 
be implemented by, for example, a wired SIRCS 1M (Sony 
Infrared Remote Control System). 

Fig. 3 shows a structure example of the front of the 
IRD 2. On the left side of the IRD 2, a power source but- 

20 ton switch 111 is provided. This power source button 
switch 111 is operated when the power is turned on or 
off. When the power is turned on, an LED 112 is lit. On 
the right side of the LED 112, LED's 113 and 114 are 
provided. The LED 1 1 3 is lit when a DSS (Digital Satellite 

2S System) mode is selected for receiving and outputting 
the signal (DSS) from the satellite. The LED is quenched 
(turned off) when a television mode is selected for out- 
putting an RF signal input from the cable box to the RF 
input terminal form an RF output terminal via an RF mod- 

30 ulator 41 (Fig. 4). The LED 114 is lit (turned on) when a 
predetermined message or signal is sent to the IRD 2 via 
the satellite. When the user output and display the mes- 
sage on the monitor device 4 for confirmation, the LED 
114 is quenched. 

35 When a TV/DSS button switch is turned on, a DSS 
mode is set. When the TV/DSS button switch is turned 
off, a TV mode is set. A menu button switch 121 is oper- 
ated when the menu is displayed on the monitor device 4. 
On up and down and right and left sides of a select 

40 button switch 116, an up button switch 117, a down but- 
ton switch 1 1 8, a left button switch 1 1 9, and a right button 
switch 120 are arranged. The up button switch 117, the 
down button switch 118, the left button switch 119 : and 
the right button switch 1 20 are operated when the cursor 

45 is moved in the up and down directions and in the left 
and the right directions. The select button switch 116 is 
operated when a selection is decided (selected). 

Fig. 4 shows a structure example of the inside of the 
IRD 2 for receiving the aforementioned DSS. The RF sig- 

50 nal output from the LNB3a of the parabola antenna 3 is 
supplied to the tuner 21 of the front end 20 for demodu- 
lation. The output from the tuner 21 is supplied to the 
QPSK demodulation circuit 22 and is QPSK demodulat- 
ed. The output from the QPSK demodulation circuit 22 

55 is supplied to the error correction circuit 23 so that an 
error is detected, corrected and amended when needed. 

In a CAM (Conditional Access Module) 33 compris- 
ing an IC card composed of CPU, ROM and RAM, a key 
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required for decoding is stored together with a decoding 
program. Since the signal transmitted via the satellite is 
encoded, a key and a decoding treatment is required for 
decoding this code. Then, this key is read from the CAM 
33 via a card reader interlace 32 and is supplied to a 
demultiplexer 24. The demultiplexer 24 uses this key to 
decode the encoded signal. 

Incidentally, this CAM 33 stores the key required for 
the decoding and decoding program, and moreover 
charged fee information or the like. 

The demultiplexer 24 receiving an input of a signal 
output from the error correction circuit 23 in the front end 
20, and temporarily memorized the input in a data buffer 
memory (SRAM; static random access memory) 35. 
Then the demultiplexer 24 read this data occasionally 
and supplies the decoded video signal to the MPEG vid- 
eo decoder 25 and supplies the decoded audio signal to 
the MPEG audio decoder 26. 

An MPEG video decoder 25 allows the input digital 
video signal to be recorded in the DRAM 25a properly 
thereby executing the decoding process of the video sig- 
nal compressed by the MPEG method. The decoded vid- 
eo signal is supplied to the NTSC encoder 27 to be con- 
verted into a luminance signal (Y), a chroma signal (C) 
and a composite signal (V) in the NTSC method. The 
luminance signal and the chroma signal are output as an 
S video signal respectively via buffer amplifiers 28Y and 
28C. In addition, the composite signal is output via a buff- 
er amplifier 28V. 

Incidentally, as this MPEG decoder 25, the MPEG 2 
decoded LSI (STi3500) of SGS-Thomson Microelectron- 
ics, Inc. can be used. The outline is introduced by Martin 
Bolton in Nikkei Electronics. March 1, 1994, (no. 603) 
pages 101 through 110, published by Nikkei BP Compa- 
ny. 

Further, The Recent MPEG Textbooks, pages 231 
through 253, published on August 1st 1994 by ASCII 
Company explains the MPEG2-Transport stream. 

The MPEG audio decoder 26 allows the digital audio 
signal supplied from the demultiplexer 24 to be appropri- 
ately memorized in the DRAM26a thereby executing the 
decoding processing of the audio signal compressed by 
the MPEG method. The decoded audio signal is D/A con- 
verted at the D/A converter 30. The audio signal on the 
left channel is output via a buffer amplifier 31 L while the 
audio signal on the right channel is output via a buffer 
amplifier 31 R. 

An RF modulator 41 converts a composite signal 
output by the NTSC encoder 27 and the audio signal out- 
put by the D/A converter 30 into an RF signal and is out- 
put therefrom. Further, when this RF modulator 41 sets 
the TV mode, the RF modulator inspects the RF signal 
of the NTSC method input from an AV apparatus such 
as a cable box to be output to the VCR or another AV 
apparatus as it is. 

In the case of this embodiment, these video signals 
and audio signals are supplied to a monitor device 4 via 
an AV line 11 . 



The CPU (central processor unit) 29 executes each 
kind of processing in accordance with a program stored 
in the ROM 37. For example, the CPU 29 controls a tuner 
21, a QPSK decoding circuit 22 and an error correction 

s circuit 23. Further, the CPU 29 controls the AV apparatus 
control signal sending and receiving part 2A to output a 
predetermined control signal to other AV apparatuses via 
a control line 1 2. Further, the CPU 29 receives a control 
signal from other AV apparatuses. 

10 It is possible to directly input a predetermined in- 
struction by operating an operation button switch (Fig. 3) 
of the front panel 40 to the CPU 29. Further, when the 
remote commander 5 is operated, an infrared rays signal 
is emitted from an IR sending part 51 . This infrared ray 

15 signal is received by the IR receiving part 39 so that the 
light receiving result is supplied to the CPU 29. Conse- 
quently, a predetermined instruction can be input to the 
CPU 29 also by operating the remote commander 5. 
Further, the demultiplexer 24 incorporates an EPG 

20 data in addition to an MPEG video data and audio data 
supplied from a front end 20. The EPG data is supplied 
to and memorized in an EPG area 35Aof the data buffer 
memory 35. The EPG information includes information 
on each of the broadcast channel programs from the 

25 present moment to tens of hours after (for example, pro- 
gram channel, broadcast time, title, category or the like). 
Since the EPG information is frequently transmitted, the 
EPG area 35A can always hold the most recent EPG. 
Further, the CPU prepares a sort table from the EPG data 

30 which is stored in the EPG area 35A and the sort table 
is memorized in an SRAM 36. The details will be de- 
scribed later. 

An EEPROM (electrically erasable programmable 
read only memory) 38 appropriately memorizes data (for 
35 example, four week program receipt history of the tuner 
21 , the channel number received immediately before the 
source power is turned off (last channel) which is desired 
to be held after the source power is turned off. Then, for 
example, when the power source is turned on, the chan- 
ge nel same as the last channel is received again. When 
the last channel is not memorized, the channel stored as 
a default in the ROM 37 is received. Further, the CPU 29 
set in operation a minimum circuits such as the front end 
20, the demultiplexer 24 and data buffer memory 35 even 
45 at the time of the power off of the power source when the 
sleep mode is set. The CPU 29 counts the current time 
from the time information included in the receiving signal 
thereby executing the control for allowing each circuit to 
perform a predetermined operation at a predetermined 
50 time. For example, the timer automatic recording is ex- 
ecuted in association with the outside VCR. 

Further, when it is desired that a predetermined OSD 
(On-Screen Display) data is generated, the CPU 29 con- 
trols the MPEG video decoder 25. The MPEG video de- 
55 coder 25 generates a predetermined OSD data in corre- 
spondence to the control to write the data into the OSD 
area 25aA (Fig. 13) of the DRAM25a. Then the data is 
further read and output. This allows predetermined char- 
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acters, figures (for example, a menu (Fig. 17)), and a 
general program guide (Fig. 19) to be output appropri- 
ately to a monitor device 4 to be displayed. 

Fig. 5 shows a structure example of a button switch 
50 of a remote commander 5. A select button switch 1 31 $ 
is not only capable of operating in eight directions, name- 
ly, up, down, right and left, and four diagonal directions 
between four basic directions. The select button switch 
1 31 is also capable of pressing and operating (select op- 
eration) in the vertical direction with respect to the upper io 
surface of the remote commander 5. A menu button 
switch 1 34 is operated when a menu screen is displayed 
on the monitor device 4. An exit button switch 1 35 is op- 
erated when returning to the original normal screen. 

The channel up down button switch 1 33 is operated is 
when a broadcast channel number to be received is up 
and down. The volume button switch 132 is operated 
when a volume is up or down. 

A numeric button switch (ten key) switch 138 on 
which numbers 0 through 9 are displayed is operated 20 
when the displayed number is input. An enter button 
switch 1 37 is operated when the operation of the numeric 
button switch 1 38 is completed to mean that the input of 
numbers ended. When the channel is switched, a new 
channel number, a call sign (name), a logo, a banner 25 
comprising a mail icon are displayed for three seconds. 
This banner includes a simple structure comprising the 
aforementioned parts and a detailed structure which fur- 
ther contains a program (broadcast program) name, the 
start time of the programs, and current time. A display 30 
button 136 is operated when the kind of this banner to 
be displayed is switched over. 

A television/video switching button switch 1 39 is op- 
erated when the input of the monitor device 4 is switched 
over to the input (VCR or the like) from a tuner or a video 35 
input terminal incorporated in a television set. A televi- 
sion/DSS switching button switch 140 is operated when 
a television mode or a DSS mode is selected. When the 
numeric button switch 1 38 is operated to switch over the 
channel, the channel before the switching over is mem- 40 
orized, and the jump button switch 1 41 is operated when 
the channel returns to the original channel before the 
switching over. 

A language button 142 is operated when a prede- 
termined language is selected in the case where pro- 
grams are broadcast in two or more languages. The 
guide button switch 143 is operated when the general 
guide (Fig. 19) is displayed on the monitor device 4 di- 
rectly without using a menu. 

A cable button switch 1 45, a television button switch so 
1 46 and a DSS button switch 1 47 are a switch for switch- 
ing over a function, that is, for switching over an appara- 
tus category of the code of infrared rays signal emit from 
a remote commander 5. 

The cable button switch 1 45 is operated when a sig- ss 
nal transmitted via a cable is received with a cable box 
(not shown) and is displayed on the monitor device 4 with 
the result that the code of an apparatus category as- 



signed to the cable box is emit as infrared rays signal. In 
the same manner, the television button switch 146 is op- 
erated when a signal received by the tuner incorporated 
in the monitor device 4 is displayed. 

The DSS button switch 147 is operated when a sig- 
nal received via a satellite is received at IRD 2 and is 
displayed in the monitor device 4. The LED's 148, 149 
and 1 50 are respectively lit when the cable button switch 
145, the television button switch 146 or the DSS button 
switch 1 47 are turned on. Consequently, when each kind 
of button is turned on, it is shown to which category of 
device the code is sent. 

When the cable power source button switch 151 , a 
television power source button switch 152, a DSS power 
source button switch 153 are operated, the power sourc- 
es of the cable box, the monitor device 4 or the IRD 2 
are turned on or off. 

A muting button switch 154 is operated when the 
muting state of the monitor device 4 is set or relieved. A 
sleep button switch 155 is operated when a predeter- 
mined time comes or when a predetermined time has 
passed away and the sleep mode is set or relieved for 
automatically turning off the power source. 

Fig. 6 shows a construction example of a small-size 
stick switch used as a select button switch 131. This 
small-size stick switch has a structure in which a lever 
162 projects from a main body 1 61 . Then when the select 
button switch 1 31 is operated in eight directions on a hor- 
izontal surface, the apparatus rotates corresponding to 
the operation direction. When the select button switch 
1 31 is select operated (vertically operated), the lever 1 62 
is pressed down to the vertical direction. 

Incidentally, as this small stick switch, a model 
RKJXL1004 manufactured by Alps Electric Co., Ltd. can 
be used for example. The main body 161 of this small 
stick switch has a thickness of about 6.4 mm. 

Fig. 7 shows the eight operation directions on a hor- 
izontal surface of the lever 162. As shown in this figure, 
the lever 162 can be operated in eight directions on a 
horizontal surface which are shown as A through H. 

Fig. 8 shows a structure example of the inside of a 
remote commander 5. As shown in Fig. 8, contact points 
A through H of the inside of the main body 161 of the 
small-size stick switch correspond to eight directions A 
through H shown in Fig. 7. When the lever 162 is oper- 
ated in the directions A through D, one of the terminals 
A through D is conducted to the terminal C1 . And when 
the lever 162 is operated in the directions E through H, 
one of the terminals E through H is conducted to the ter- 
minal C2. In addition, between H and A and between D 
and E, both terminals C1 and C2 are conducted. Further, 
when the lever 162 is operated in the vertical direction, 
the terminals 1 and 2 are conducted. 

The conducting state of these terminals in the main 
body 161 is monitored by the CPU 72 which comprises 
a microprocessor 71 . Consequently, the CPU 72 can de- 
tect the direction operation of the select button switch 
131 and the select operation. 
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The CPU 72 constantly scans the button switch ma- 
trix 82 to detect the operation of the remote commander 
5 and of the other button switch 50 shown in Fig. 5. 

The CPU 72 executes each kind of processing in ac- 
cordance with the program stored in the ROM 73 thereby 
the necessary data is appropriately stored in the RAM 
74. 

The CPU 72 drives the LED 76 via the LED driver 
75 to output an infrared rays signal. Next, details of the 
Direct Broadcast Satellite System is introduced in "Tech- 
nology Supporting US Information Super Highway" 
Nikkei Electronics Published by Nikkei BP Company, 
pages 1 80 through 1 89 (Published on October 24, 1 994) 
by L. W. Butterworth, J. P. Godwin, and D. Radbel. 

Fig. 9 shows a generation procedure of a transmis- 
sion data performed by an encoder of the Direct Broad- 
cast Satellite System. The EPG data includes a guide 
data, channel data, and program data. The guide data 
refers to data concerned with the total program guide. 
The channel data refers to data concerned with the chan- 
nel. The program data refers to data concerned with the 
program. The details thereof will be described by refer- 
ring to Fig. 1 2. 

Out of these data items, the channel data and the 
program data is sectioned for each of the channels. A 
predetermined number of channel data is summarized 
as a segment. In the embodiment shown in Fig. 9, the 
channel data and the program data in channel 1 and 
channel 2 are referred to as data in respective segment 
1 The channel data and the program data in channel 3 
and channel 4 are referred to as data in respective seg- 
ment 2. The channel data and the program data in chan- 
nel 5 and channel 6 are referred to as data in respective 
segment 3. 

Then these channel data and the program data are 
divisioned in a predetermined size of a packet. Respec- 
tive header is added to each packet. Data is transmitted 
to this packet unit. In the transmission side encoder, as 
shown in Fig. 10, not only such data items as channel 
data and program data but also such data items as guide 
data, video data and audio data are packetted and trans- 
mitted to a satellite mounted high output transponder in 
a BSS band having a frequency of 1 2.2 GHz to 1 2.7 GHz. 
In such a case, a packet in a plurality of channels (9 at 
maximum) is multiplexed and transmitted to a predeter- 
mined frequency signal assigned to each transponder. 
That is, each transponder transmits signals of a plurality 
of channels with one carrier wave. Consequently, for ex- 
ample, when the number of transponders is 23, data in 
207 (= 9 x 23) channels at maximum can be transmitted. 

In IRD2, one frequency carrier wave corresponding 
to a predetermined one transponder is received and de- 
modulated at a front end 20. With this, packet data in 9 
channels at maximum can be obtained. The demultiplex- 
er 24 temporarily memorizes each packet obtained from 
this demodulation output in a data buffer memory 35 and 
read it therefrom. With respect to the packet of the EPG 
data (guide data, channel data and program data) data 



portion excluding the header is memorized in the EPG 
area 35A. The video packet is supplied to the MPEG vid- 
eo decoder 25 and decoded. The audio packet is sup- 
plied to the MPEG audio decoder 26 and decoded. 

s The details of processing at the encoder shown in 

Fig. 10 is described in Technology Supporting US Infor- 
mation Super Highway" in the aforementioned Nikkei 
Electronics, pages 180 through 189. In each transpond- 
er, scheduling is performed so that the transmission rate 

io becomes the same. The transmission rate for each of 
the carrier wave assigned to each transponder is 
40Mbits/sec. 

For example, as in sports programs, in the case of 
a strongly animated images, the MPEG video data oc- 

15 cupies many packet. Consequently, when there are 
many such programs, the number of programs that can 
be transmitted with one transponder becomes few. 

In the meantime, like a screen of an announcer in 
news programs, the MPEG video data with weakly ani- 

20 mated image can be transmitted with a few packet. Con- 
sequently, when the number of such programs are many, 
the number of programs that can be transmitted with one 
transponder becomes large. 

Fig. 11 shows the state of the usage inside of the 

25 DRAM 25a. For example, when the screen of the monitor 
device 4 is constituted of 720 x 480 pixels. The lumi- 
nance of each pixel is represented by 8 bits. The color 
difference is represented by 8 bits at a ratio of one pixel 
to two pixels. The number of required bits to constitute 

30 a screen becomes 4147200 (720 x 480 x 1.5 x 8) bits. 
Assuming that one word comprises 64 bits, the number 
of pixels corresponds to 64800 words. When it is repre- 
sented by a hexadecimal number, it becomes 0 x FD20 
words. 

35 As a number that can be set in a register in the 
MPEG video decoder 25 which controls the DRAM25a, 
this value is too large. When this value is shifted to the 
LSB side by 5 bits, 0 x FD20 becomes 0 x 7EQ. Further, 
since the value set in this register needs to be a multiple 

40 of 4, setting 0 x 7EQ to a number which is most similar 
to a multiple of 4 which is larger than the value, the value 
becomes 0 x 7EC. 

Consequently, in this embodiment, a buffer memory 
0 through buffer memory 2 are provided for the storage 

45 of image data of I picture, P picture and B picture. The 
respective capacity is set to 64896 words. Further, as an 
OSD data memory area, 18176 words area is secured, 
and as a bit buffer memory area for temporarily storing 
input data, 49280 words area is secured. 

50 Fig. 1 2 schematically shows a memory state of the 
EPG data (program guide data) stored in the EPG area 
35A of the data buffer memory 35. The CPU 29, as de- 
scribed before referring to Fig. 9 and 10, memorizes in 
the EPG area 35A the EPG data encoded in the trans- 

55 mission side encoder and transmitted by a packet unit 
as shown in Fig. 1 2. 

As shown in Fig. 12, the program guide data (data 
of program guide) (EPG data) is subsequently memo- 
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rized in the order of the guide data, the channel data and 
the program data. 

This guide data contains date representing the cur- 
rent date, time representing the current time, number of 
segment representing the total number of segment, each 
segment number, a transponder list where a transponder 
number corresponding to each segment number and a 
channel list which is a list of numbers at the head of chan- 
nels occupied by the segment. 

Subsequent to such guide data, channel data is ar- 
ranged in the order of segment 1, segment 2, segment 
3, and so on. In each segment, a predetermined number 
of channel data items are arranged. In this embodiment, 
data in channels 1 and 2 are arranged in segment 1 , data 
in channels 3 and 4 are arranged in segment 2 respec- 
tively. 

Each channel data contains a channel number rep- 
resenting the number of the channel, a channel name 
representing a call sign (name) of a broadcast station, a 
logo ID for identifying a logo of a broadcast station, data 
IDs for identifying the MPEG video data and the MPEG 
audio data, the number of programs representing the 
number of programs the channel (for example, channel 
1 ) has, and a first program's offset representing an offset 
value from a place (an address) where the first program 
data of a predetermined channel is memorized (for, ex- 
ample, in the case of channel 2, the start of a program 
segment (the start of program 1 -1 in the case of Fig. 1 2) 
until an address where the initial program data program 
2-1 is memorized). 

Further, the program data comprises the program ti- 
tle representing the title of the program, a start time rep- 
resenting a start time of broadcast, a time length repre- 
senting a time length of the program, a category repre- 
senting a genre (category) of the program, a subcategory 
representing a minute classification of the genre (cate- 
gory), a rating representing an age limit of the program, 
and a program description in which detailed content of 
the program (for example, conditions for decoding the 
data of the program in which pay per view is encoded). 

Such program data is arranged in summary for each 
segment. In such an embodiment, the program data in 
segment 1 comprises data in eight channels 1 such as 
program 1-1 through program 1-8 and data in seven 
channels 2 such as program 2-1 through program 2-7. 

Fig. 13 schematically shows data treatment until a 
screen for the general guide is displayed on the monitor 
device 4. 

The CPU 29 preliminarily sets in a register 24a in- 
corporated in the demultiplexer 24 a transmission ad- 
dress of data input from the front end 20. Then after the 
data supplied Irom the front end 20 is temporarily mem- 
orized in the data buffer memory 35, the data is read from 
the demultiplexer 24, and is transmitted to the transmis- 
sion address set in the register 24a. 

As described above, each packet is added with the* 
header. The demultiplexer 24 refers to this header and 
supplies the MPEG video data to the MPEG video de- 



coder 25. Then the demultiplexer 24 transmits the MPEG 
audio data to the MPEG audio decoder 26. Then when 
the data IDs contained in the header is the guide data, 
the channel data, or the program data, these EPG data 
5 is memorized in a predetermined address of the EPG 
area 35A set in the register 24a. In this way, the EPG 
data is memorized in the EPG area 35A as shown in Fig. 
12. 

Incidentally, the header is discarded as it is not re- 
io quired upon the completion of this transmission. 

In this manner, when the EPG data in the capacity 
of the EPG area 35A having, for example, 120Kbytes is 
memorized, the demultiplexer 24 outputs the full up-sta- 
tus signal to the CPU 29. The CPU 29 suspends the in- 
is corporation of the EPG data upon receipt of the control 
signal. After that, when the EPG is displayed, decoding 
operation such as the extension, sort, the decoding proc- 
ess of the EPG data compressed is executed. 

In this manner, when the EPG data is incorporated 
20 in the EPG area 35A from the present time of, for exam- 
ple, 200 channels until 4.5 hours after, this EPG data 
(guide data, channel data and program data) can be re- 
ceived from any transponder. That is, the same EPG 
data is transmitted in any transponder. 
2S Next, the CPU 29 prepares a sort table 230 for re- 

trieving data in a predetermined channel from the EPG 
data memorized in the EPG area 35A, and the sort table 
is memorized in the SRAM36 (the preparation treatment 
of this sort table will be described in detail by referring to 
30 Fig. 14). This sort table 230 corresponds to all the EPG 
table 240 for retrieving each program from the present 
time of all the channels (for example, 200 channels) until 
4.5 hours after. 

The CPU 29 reads from the EPG area 35A the data 
35 of program in a predetermined scope of time (until 1.5 
hours after the present time, for example, in Fig. 19 to 
be described later) of channels in the predetermined dis- 
play area 250 (seven channels in, for example, Fig. 19 
to be described later) from the all EPG table 240 and the 
40 read data is written in the OSD area 25aA of the DRAM 
25a as bit map data. Then the MPEG video decoder 25 
reads the bit map data in the OSD area 25aA and output 
the data to the monitor device 4 so that guide EPG such 
as general guide (Fig. 19) or the like can be displayed 
45 on the monitor device 4. 

When characters or the like as OSD data is dis- 
played, character data memorized in the EPG area 35 A 
is compressed, the dictionary is used to execute the orig- 
inal processing. Consequently, the ROM 37 memorizes 
50 compression code conversion dictionary. This compres- 
sion code conversion dictionary includes a syllable dic- 
tionary and a word dictionary. There are one kind of syl- 
lable dictionary and three kinds of word dictionaries pre- 
pared. 

55 Words are represented by two byte data, and first 
one byte refers to a number representing the kind of 
three kinds of word dictionaries and are designated by 
0, 1 or 2. Out of two byte data, preliminarily prepared 
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words are arranged in the order of 0 through 255 with 
the remaining one byte. One word is represented by the 
number. When the encoder on the transmission side 
transmits a predetermined words, the word is transmitted 
by transmitting this two byte code. In the ROM 37, the 
same dictionary as this conversion dictionary prepared 
on the encoder side is prepared, this conversion diction- 
ary is used to restore the two byte code to the original 
word. 

Further, when characters other than the prepared 
word is transmitted, a predetermined one of the prelimi- 
narily prepared 252 kinds of syllables is combined to 
transmit one word. This syllable is represented by one 
byte code. 

The ROM 37 memorizes a corresponding table (ad- 
dress conversion table) with the storage position of the 
bit map data of character codes and fonts. By referring 
to this conversion table, the bit map data which corre- 
sponds to the predetermined character code can be read 
and wrillen in Ihe OSD area 25aA. Of course, the ROM 
37 memorizes this bit map data in a predetermined ad- 
dress. 

Further, the ROM 37 memorizes a logo data for dis- 
playing a logo. At the same time, the ROM 37 memorizes 
an address conversion table for calling a logo ID and a 
logo data (bit map data) corresponding to the ID. When 
the logo ID is made clear, by reading the logo data which 
is memorized in an address corresponding to the ID and 
writing the data into the OSD area 25aA, the logo in each 
broadcasting station can be displayed on the monitor de- 
vice 4. 

Incidentally, the sort table memorized in the SRAM 
36 is prepared in the order of the channel number. When 
the sort table is used to extract a specific channel or a 
program or replace the order thereof by using a category 
or the like, this sort table is rewritten. However, as de- 
scribed later, this sort table is a table where position in- 
formation (pointer) of the channel data and the program 
data is stored. The pointer of the program data and the 
channel data constitutes one set. When this program 
data and the channel data are rewritten, the data is 
changed as a set unit. 

Fig. 14 shows a processing example for preparing 
a sort table to be written into the SRAM 36. For example, 
assume that the EPG of 4.5 hours in 200 channels, the 
minimum time of each program is set to 0.5 hours (30 
minutes) so that 9 programs at maximum can be trans- 
mitted in one channel. Consequently, 1800 (= 200 x 9) 
programs at maximum can be transmitted with 200 chan- 
nels. Then, in the processing example shown in Fig. 14, 
the set number of the sort table is set to 1 800. 

In the beginning, at step SP1, the variable N is ini- 
tialized to 0. Then, the variable L is initialized to 1 . This 
variable N represents a set number (address) of the sort 
table. For example, the set number assumes 0 through 
1799. Further, the variable L represents the channel 
number and assumes any of the values ranging from 1 
to 200. 
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Next, the process proceeds to step SP2 where the 
address PCL (PC1 in this case) in the EPG area 35A 
corresponding to the channel number L (channel number 
1 in this case) as pointer of channel data of the address 

s N (N = 0 in this case) of the sort table N of the SRAM 36. 
As a consequence, an address PC1 is set in the EPG 
area 35A of the channel 1 as the pointer of channel data 
of the address 0 in this case. 

Next, the process proceeds to step SP3 where a first 

io program's offset and the number of programs are ob- 
tained from the channel data of the channel number L. 
This first program's offset is used for retrieving the pro- 
gram L-M at step SP5. 

The process proceeds to step SP4 to initialize the 

is variable M to 1 . This variable M represents the number 
of programs in the same channel which is set to any val- 
ue from 1 through 9. Further, at step SP5, an address of 
the EPG area 35A corresponding to the program L-M 
(program 1 -1 in this case) as a pointer of program data 

20 jn an address N (N = 0 in this case) in the sort table. 
Consequently, in such a case, an address PP1-1 in the 
EPG area 35A of the program 1-1 is set as the pointer 
of program data of address 0. 

Next, the process proceeds to step SP6 where.it is 

25 judged whether or not the variable M is the number of 
programs or more. When the value M is smaller than the 
number of the programs in the same channel, the proc- 
ess proceeds to step SP7, the variables N and M are 
incremented by 1 thereby providing N = 1 and M = 2. 

30 Further, at step SP8, an address PC1 in the EPG area 
35A corresponding to the channel number L (channel 
number 1 in this case) is set as the pointer of channel 
data of the address N (address 1 in this case) in the sort 
table. 

55 Then, the process returns to step SP5 and the 
processing after that is executed in the same manner. 

By repeating the process at step SP5 through SB, 
PC1 is memorized in addresses 0 through 7 of the sort 
table as pointer of channel data as shown in Fig. 15. Fur- 

40 ther, addresses PP1-1 through PP1-8 in the EPG area 
35A in the program 1-1 through program 1-8 is respec- 
tively memorized as the pointer of program data of the 
addresses 0 through 7 in the sort table. 

When the aforementioned processing is completed, 

45 it is judged at step SP6 that the variable M is equal to the 
number of programs. At this time, the process proceeds 
to step SP9. It is judged at step SP9 whether or not the 
variable N is more than 1 799, or the corresponding chan- 
nel data does not exit. When these conditions are not 

5f> satisfied, the process proceeds to step SP1 0 so that the 
variable N and the variable L are incremented by 1 . In 
this case, N is set to N = 8 while L is set to L = 2. 

After that ; the process returns to step SP2 to execute 
the same processing repeatedly. Consequently, as 

55 shown in Fig. 15, PC2 is written in the addresses 8 
through 14 of the sort table as pointer ol channel data 
while PP2-1 through PP2-7 are written as pointer of pro- 
gram data is written respectively. The process after that 
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proceeds in the same manner. 

Next, by referring to the flowchart shown in Fig. 16, 
a processing example is explained for allowing the mon- 
itor device 4 to display the general guide. In the begin- 
ning, at step SP21 , it is judged whether or not a prede- 5 
termined button switch of a remote commander 5 is op- 
erated and it is waited until the switch is operated. 

In other words, when the CPU 72 of the remote com- 
mander 5 detects that a predetermined button is operat- 
ed via a button switch matrix 82 or the main body 161 of 
the select button switch 131 , the LED 76 is operated via 
the LED driver 75 to output an infrared rays signal cor- 
responding to the operated button switch. 

The CPU 29 of the IRD 2 receives the input of this 
infrared rays signal via the IR receiving part 39 to judge 
which of the button switches in the remote commander 
5 is operated from the input signal. 

Then, in the case where it is judged at step SP21 
that the predetermined button is operated, the process 
proceeds to step SP22 where it is judged whether or not 
the operated switch is the menu button switch 1 34. When 
it is judged that the menu button switch 1 34 is operated, 
the process proceeds to step SP23 and the CPU 29 ex- 
ecutes the menu display processing. 

In other words, the CPU 29 writes bit map data in 
the main menu as shown, for example in Fig. 17 in the 
OSD area 25aA of the DRAM25a in correspondence to 
the EPG data (program guide data) which is memorized 
in the EPG area 35 A. Then this bit map data is read from 
the DRAM25aA and is input into the NTSC encoder 27 
from the MPEG video decoder 25 to be converted into a 
NTSC method data. This NTSC method data is supplied 
to the monitor device 4 and displayed there as a S video 
signal or a composite signal via an AV line 11 . 

This results in the overlapping of the main menu 
shown in Fig. 1 7 onto the channel image received and 
displayed at that time as shown in Fig. 1 8. Then the menu 
is displayed on the CRT 4A of the monitor device 4 as a 
window. This is realized by reading and outputting a bit 
map data from the OSD area aA in the DRAM25a for 
each period when data in the predetermined window dis- 
play area is read in the process of decode processing of 
video data which is compressed with the MPEG method. 

In the main menu screen shown in Fig. 18, the win- 
dow is partitioned into nine areas so that button icons 
(soft buttons) are displayed for selecting a predeter- 
mined mode for each area. User can move the cursor(in 
this embodiment, the predetermined button icon is dis- 
played in luminance (brightness), colors, or blinking dif- 
ferent from other button icons to be used as the cursor, 
and in the case shown in Fig. 18, the cursor is positioned 
on the button icon of the general guide) in either direction 
by directionally operating the select button switch 1 31 to 
any of the eight directions on the horizontal surface. 

For example, when the select button switch 131 is 
operated in the left direction from the button icon of the 
general guide, the cursor is moved onto the button icon 
of other guides. Further, when the select button switch 



is operated diagonally toward the left downward direc- 
tion, the cursor is moved from the button icon of the gen- 
eral guide onto the button icon of the sports guide. 

For example, when the select button switch 1 31 can 
only be operated in four directions of up and down and 
left and right, for moving the cursor from the button icon 
of the general guide to the button icon of the sports gu ide, 
the cursor is required to be temporarily moved to the left 
and then moved to the lower side, or to be temporarily 
moved to the lower side, and then moved to the left side. 
In other words, in such a case, two times operation are 
needed. In the meantime, when the whole apparatus is 
constituted so that the select button switch 1 31 can be 
operated in diagonal directions as well as four directions 
of up and down and left and right, the cursor can be 
moved from the button icon of the general guide onto the 
button icon of the sports guide in one time. 

Users select predetermined mode by moving the 
cursor on the predetermined button icon and then deter- 
mine the selection by performing the select operation 
(vertical operation) for vertically pressing the select but- 
ton switch 131. 

At step SP24, the button icon of the general guide 
is selected to judge whether the selection is determined 
or not. In the case where the button icon of the general 
guide is selected and secured, the process proceeds to 
step SP25 to execute the general guide display process- 
ing. Details of the general guide display treatment will be 
described later in detail by referring to Fig. 21 . 

In the case where it is judged at step SP24 that the 
button icon of the general guide is not selected, the proc- 
ess proceeds to step SP27 to judge whether or not the 
other button icon is selected. When the button icon is not 
selected, the process returns to step SP23 to continue 
the menu display. 

Then in the case where it is judged at step SP27 that 
the button icon other than the general guide is selected 
and determined, the process proceeds to step SP28 to 
execute the processing corresponding to the selected 
and determined button icon. 

On the other hand : in the case where it is judged at 
step SP22 that the input from the remote commander 5 
is not the operation of the menu button switch 134, the 
process proceeds to step SP26 to judge whether or not 
the guide button switch 143 is operated. In the case 
where it is judged that the guide button switch 143 is op- 
erated, the process proceeds to step SP25 to execute 
the general guide display processing. 

In the meantime, in the case where it is judged at 
step SP26 that the button switch other than the general 
guide button switch 143 is operated, the process pro- 
ceeds to step SP28 to execute the processing corre- 
sponding to the button switch that has been operated. 

As described above, the general guide can be dis- 
played through a menu, and also can be displayed di- 
rectly by operating the guide button switch. 

The general guide display processing at step SP25 
shown in Fig. 16 is executed so that the bit map of the 
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general guide shown in Fig. 19 is written into the OSD 
area 25aA of the DRAM25a. Then, the bit map is read 
from the MPEG video decoder 25. The bit map is over- 
lapped with the image in the broadcast channel selected 
at that time with the demultiplexer 24, and is displayed 
as a window as shown in Fig. 20. 

In the general guide shown in this embodiment, the 
vertical axis is used as a channel axis, and the call sign 
(name of the broadcast station) of each broadcast station 
and the channel number are displayed. The horizontal 
axis is used as a time axis, and the broadcast time is 
displayed. At a predetermined position regulated by two 
axes, the program name is displayed in matrix. In this 
embodiment, program names for one and a half hours 
from the current time in seven channels are displayed 
for each channel. When the select button switch 131 of 
the remote commander 5 is directed and operated, the 
cursor 212 displayed in different luminance (brightness) 
and colors is moved onto the button icon corresponding 
to the direction operation. 

Details will be given hereinbelow. In the general 
guide shown in Fig 20, an area where the program 
names are displayed in matrix (in grids) will be referred 
to as a program name display area 220. This program 
name display area 220 corresponds to the display area 
250 shown in Fig. 13. Then, within the scope of this pro- 
gram name display area 220, in accordance with the di- 
rection operation of the select button 131 in the upward 
(over side toward the operator), downward (front side of 
the operator), leftward and rightward directions, the cur- 
sor 212 moves respectively in the upward, downward, 
leftward and rightward directions. 

Here, when the select button switch 131 is further 
directed and operated in the state in which the cursor 
212 is moved to the up and down and right and left ends 
of the program name display area 220, the display con- 
tent of the program name display area 220 is scrolled. 
For example, when the cursor 212 is positioned in the 
lowest line of the program name display area 220, and 
the select button switch 1 31 is directed and operated to 
the lower direction, the display content of the program 
name display area 220 is scrolled up by one line. Since 
the cursor 21 2 is stopped at the lowest line, consequent- 
ly, in the whole EPG table 240 designating the EPG as 
a whole shown in Fig. 1 3, the cursor 212 is moved down 
by one line. With respect to the upward, downward di- 
rections and the rightward direction, the display content 
is scrolled until the end of the while EPG table 240 in the 
same manner. 

Further, the select button switch 1 31 can be directed 
and operated in eight directions of left up, right up, left 
down and right down directions as well as four directions 
of up and down, left and right. The aforementioned 
movement of the cursor 21 2 can be operated in eight 
directions in accordance with the eight direction opera- 
tion of the select button switch. 

A series of operations such as eight direction oper- 
ation of the select button switch 1 31 for moving the cur- 



sor 21 2, and a vertical operation (select operation) of the 
select button switch 1 31 for securing the selection of pro- 
grams where the cursor 212 which is subsequently op- 
erated is positioned can be operated only with a thumb 

5 without holding the remote commander 5 with different 
hands thereby improving the operability. 

Here, when a remote commander provided with a 
four direction cursor key and select button is used to re- 
alize the operation of the similar cursor movement, a plu- 

10 rality of operations are accompanied until the program is 
selected. 

For example, as shown in Fig. 20, in order to move 
the cursor 212 displayed on the fourth line and the most 
left row of the program name display area 220 (rectan- 
15 gular area showing the program name of 9:30 through 
1 0:00 in TBS 233) onto the lowest line and the most right 
row (rectangular area showing the program name of 
10:30 through 11:00 in SCFI), the select button must be 
pressed after a downward cursor key is pressed three 
20 times and a rightward cursor key is pressed two times. 
Six times press operation in total is required, Further, 
every time the button to be pressed down is different, the 
remote commander must be held with different hand. 
Then, in place of the aforementioned four direction 
25 cursor key : it is considered that the eight direction cursor 
key is provided. However, in such a case, it is required 
to secure a wide occupied area in the operation surface 
of the remote commander, which impedes the miniatur- 
ization of the remote commander itself. Further, since 
30 more press buttons are arranged, it is unavoidable that 
the operability of the press buttons is deteriorated. 

In this embodiment, the select button serves as a 
cursor key which moves the cursor 212 in eight directions 
when the select button switch 131 is directed and oper- 
as ated in voluntary eight directions with a thumb with the 
result that the select button serves as a select button for 
securing the selection of a program with a vertical oper- 
ation of pressing down the select button switch 131 with 
the thumb as it is. Consequently, a series of operations 
40 from the movement of the cursor 21 2 to the program se- 
lection can be operated without holding the remote com- 
mander with different hands only by using the thumb at 
all times. 

On the aforementioned general guide, the name of 
45 the EPG (general guide), the logo of the currently select- 
ed station (broadcast station), the content of the pro- 
gram, and the current date can be displayed. 

Fig. 21 shows the details of the general guide display 
processing at step SP25. In the beginning, at step SP40, 
50 a setting for converting the channel image into a static 
image which is received (decoded) in the register of the 
MPEG video decoder 25 is perlormed by the CPU 29. 
The setting of the static image can be executed by con- 
secutively reading one memory out of the buffer memory 
55 o through buffer memory 2 shown in Fig. 11 so as not to 
renew the buffer memory. 

Next, at step SP41, a fixed display content such as 
ruled lines of the general guide, a variable display con- 
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tents such as start time and ca!l sign or the like are written 
into the OSD area 25aA of DRAM25a. Next, at the step 
SP42, the variable N which corresponds to the address 
of the sort table is initialized to 0. Then, at step SP43, 7 
call signs (channels) of general guide shown in Fig. 19 
and the variable L, representing line numbers of the pro- 
gram names which corresponds to the signs, is initialized 
to 1. 

Next, at step SP44, character string of the com- 
pressed channel name is read on the basis of the pointer 
of channel data in the address N of the sort table of the 
SRAM 36 to be restored to the original character string 
by referring to the compressed code conversion diction- 
ary, and a character code/bit map conversion table 
stored in ROM 37. 

Further, the bit map data in the character string 
(channel name) is determined and is written into the item 
of the channel name in the L fine (the first line in this case) 
in the OSD area 25aA. For example : in the embodiment 
shown in Fig. 1 9, Ihe channel name of "TOON" is written. 
In the same manner, the channel name is also written 
into the channel number. In other words, a number "227" 
which corresponds to the "TOON" is written. 

Then the process proceeds to step SP45 where the 
start time and the time length are read on the basis of 
the pointer of program data in the address 0 of the sort 
table. In the coordinate position which corresponds to the 
start time and the time length, button icons (data thereof 
is also stored in the ROM 37) for the program selection 
are also written. Further the program title is read and the 
character string of the program title is restored by refer- 
ring to the compression code conversion dictionary, 
character code/bit map conversion table. Further, the bit 
map data is determined and write it on button icons. In 
this manner, the name of programs which are broadcast 
from 9:30 PM of "TOON" to 11 :00 PM are written. 

Then the process proceeds to step SP46, and mem- 
orizes the button icon coordinate position written at step 
SP45 and channel data in the SRAM 36 in preparation 
for the time when the following user programs are select- 
ed. 

As described above, until it is judged at step SP47 
that one line call sign and the program name are written 
in the OSD area 25aA the variable N is incremented by 
1 at the step SP50, and loop processing at steps SP44, 
SP45, SP46, SP47, and SP50 is repeated. When it is 
judged at step SP47 that one line is completed to be writ- 
ten, the variable L is incremented by 1 (In this case the 
variable L is set to L = 2). 

Then, at step SP49, it is judged whether or not the 
variable L is equal to 8 (it is judged whether or not the 
writing operation of 7 channels is completed). Since the 
variable L is set to L = 2 in this case, after the setting of 
address N corresponding to the first program of the fol- 
lowing line (channel), the process returns to step SP44 
and following processing are repeated. 

Thus, the seven call signs and program names are 
written by repeatedly performing the processing at steps 



SP44 and SP51 . When the writing operation is complet- 
ed, it is judged at step SP49 that the symbol L is given 
as L-8 and the processing is completed. 

Incidentally, in the processing shown in Fig. 21, for 

s simplicity, the display content was omitted. In actuality, 
all information items such as characters, logos or the like 
are written into the OSD area 25aA. 

Next, referring to a flowchart shown in Fig. 22, in a 
state in which a general guide shown in Fig. 20 is dis- 

io played, an explanation is given as to a processing for 
selecting a predetermined program. Users direct and se- 
lect the select button switch 131 to move the cursor 212 
onto the button icon where the predetermined program 
name is written. When the program selection is deter- 

*5 mined, the select button switch 1 31 is vertically operated 
(select operation). 

In the beginning at step SP61, the process is in a 
waiting state until some input is performed from the re- 
mote commander 5. Then when the input is performed, 

20 the process proceeds to step SP62 to judge whether or 
not the input is the input of the select operation or not. 
When the input is not the input of the select operation, 
the process proceeds to step SP64 to judge whether or 
not the direction operation is performed. When it is 

25 judged that the direction operation is not performed, the 
button switch other than the button switch other than the 
select button switch 1 31 is operated with the result that 
no particular operation is not performed in such a case 
and returns to step SP61 to wait for the input from the 

30 next remote commander 5. 

When it is judged at step SP64 that the select button 
switch 131 is directed and operated the process pro- 
ceeds to step SP65 a processing is executed to move 
the cursor 212 in a direction corresponding to an opera- 

35 tion direction. In other words, the bit map data writing 
position is changed onto a button icon corresponding to 
the operation of the select button switch 131. 

Next, at step SP66, the transponder number of the 
program on the button icon where the cursor is posi- 

40 tioned is obtained. This transponder number can be ob- 
tained by specifying a segment number from the channel 
list of the guide data thereby determining the transpond- 
er list from the segment number. Further, the data ID of 
the program is read from the Data IDs of the channel 

45 data. 

Then the process proceeds to step SP67 to judge 
whether or not the program is displayed even when the 
program is a pay per view program. A predetermined 
message is displayed on the CRT 4A so that the deter- 
so mination is made by inputting YES or NO at each time. 
This complicates the whole operation. Then, for exam- 
ple, when the IRD2 is purchased, it is preliminarily input 
as to whether the program is displayed even when the 
program is a pay per view program. The preset informa- 
55 tion is memorized in EEPROM 38. Preferably, judgement 
at this step can be made from this memory. 

When the program is not a pay per view program, 
and when it is judged that the program is displayed even 
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when the program is a pay per view program, the process 
proceeds to step SP69. Then the transponder number 
read at step SP66 is set to a station selection control rou- 
tine of the front end 20. As a consequence, the tuner 21 
of the front end 20 receives the carrier wave of the trans- 
ponder number set by the CPU 29. However, when the 
button icon at a position to which the cursor is moved is 
transmitted with the same carrier wave as data in the 
channel to which the button icon corresponds (when the 
transponder numbers of the two are the same), the 
switching of the carrier wave (frequency) is not required 
with the result that this process is skipped (through). 

Then the process proceeds to step SP70 to confirm 
that the station selection control routine is locked from 
the status in the register of the front end 20 (not shown). 
In other words., it is confirmed that the carrier wave of the 
transponder number set at step SP69 is received. Then 
the process proceeds to step SP71 to set the ID (ID read 
at step SP66) of the packet to be incorporated into the 
register 24aA of the demultiplexer 24. As a conse- 
quence, the demultiplexer 24 extracts the packet of the 
program selected at step SP66 out of packets included 
in the carrier wave of transponder number set at step 
SP69, the front end 20 outputting the transponder 
number and stores it temporarily in the buffer area of the 
data buffer memory 35. 

Then, at step SP72, the conventional access check 
is performed. In other words, since the pay per view pro- 
grams are encoded, they are decoded. This processing 
is not needed with respect to programs which are not pay 
per view programs (programs which are not encoded). 
So this processing is skipped (through). 

Next, the process proceeds to step SP73 to execute 
the predetermined setting in the register 24a of the de- 
multiplexer 24 so that video data is supplied to the video 
decoder 25 and an audio data is transmitted to the MPEG 
audio decoder 26. 

Next, at step SP74, the start of decoding is set to the 
registers (not shown) of MPEG video decoder 25 and of 
the MPEG audio decoder 26. As a consequence, the im- 
age data and the sound data of the program selected at 
step SP66 are decoded and output from the MPEG video 
decoder 25 and the MPEG audio decoder 26. The data 
is then supplied and displayed and then output as sound. 

After that the process returns o step SP61 to wait for 
the next input from the remote commander 5. In the case 
where the cursor is further moved, the similar processing 
is executed repeatedly. Incidentally, in the case where a 
new cursor movement is input while the processing from 
step SP66 to step SP74 is executed, the processing up 
to that time is suspended and the processing corre- 
sponding to the new cursor movement will be initiated at 
once. 

In the case where it is judged at step SP67 that the 
display of the pay per view program is not needed, the 
process proceeds to step SP68 and the output of a blue 
pack image is instructed to the MPEG video decoder 25. 

As a consequence, in the case where the processing 



at step SP74 is performed, as a background image of 
the general guide shown in Fig. 20, the image of the pro- 
gram designated by the cursor 21 2 is displayed, and the 
sound signal accompanying the image program is out- 

5 put. In the meantime, in the case where the program des- 
ignated by the cursor 21 2 is the pay view program, when 
the display is registered to be not required, the back- 
ground image is completely blue, the sound is not output. 
In the case where the program designated by the 

io cursor is the pay view program, the program is not re- 
ceived in some cases. Thus the following case can be 
prevented. That is, while the desired program is select- 
ed, the program is received only when it happens that 
program passes on the icon on the program and fee is 

15 charged on users. 

In this manner, the select button switch 1 31 is direct- 
ed and operated to move the cursor to a predetermined 
position with the result that the instruction of receiving 
the program designated by the cursor 212 to the front 

20 end 20 immediately is output and the receiving operation 
is started. As a consequence, before selecting and op- 
erating the select button switch 131 to finally determine 
the predetermined program the receiving process of the 
program is already started. Consequently, when the se- 

25 lect button switch 131 is selected and operated, the re- 
ceiving of the program is already completed. Even if the 
receiving operation of the program is not completed, the 
program can be displayed on the monitor device 4 in a 
short time as compared with the case in which the re- 

30 ceiving operation is started at that time. 

In the case where it is judged at step SP62 that the 
select operation that is vertical operation is performed, 
the process proceeds to step SP63 to set the OSD dis- 
play relief in the register of the MPEG video decoder 25. 

35 This relieves the display of the window screen of the gen- 
eral guide. 

Further, at step SP63, the relief of the static image 
output set at step SP40 shown in Fig. 21 'is also set. As 
a consequence, since the decoding of the screen after 

40 switching is started at step SP74, the channel image af- 
ter switching is immediately displayed as a receiving 
channel after the static image is erased. 

In this manner, in this embodiment, when the gen- 
eral guide is displayed, the background image is fixed as 

45 a static image. Then when the cursor is moved and a 
predetermined program is selected on the screen of the 
general guide, the screen of the general guide is erased, 
and at the same time, the selected channel image is dis- 
played. Consequently, the disorder and the invisibility of 

50 the background screen can be prevented when the pre- 
determined program is selected on the general guide 
screen. 

In the aforementioned embodiment, in the display of 
the general guide screen, the channel image that has 
55 been displayed before is fixed as a static image. It is also 
possible to fix the background image as a static image 
when the cursor is moved on the general guide. 

Fig s 23 and 24 show the processing examples in 
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this case. Fig. 23 shows the processing which corre- 
sponds to the processing shown in Fig. 21 . Fig. 24 shows 
the processing which corresponds to the processing 
shown in Fig. 22. 

The general guide display processing shown in Fig. 
23 is basically the same as the general guide display 
processing shown in Fig. 21 . However, in Fig. 23, the 
processing at step SP40 shown in Fig. 21 is omitted. In 
other words, in this embodiment, when the general guide 
screen is displayed, the background image is not con- 
verted into a static image and remains as an animated 
image. 

Next, the program selection processing shown in 
Fig. 24 will be explained. This program selection 
processing is basically the same as the program selec- 
tion processing shown in Fig. 22. However, in the pro- 
gram processing shown in Fig. 24, step SP91 is inserted 
between steps SP67 and SP69. Between steps SP74 
and SP61, step SP92 is inserted. Then the processing 
at step SP63 is converted into the processing at step 
SP93. Other processing in Fig. 24 are the same as the 
counterparts in Fig. 22. 

That is : in this embodiment, the select button switch 
1 31 is directed and operated and the cursor is moved at 
step SP65 so that data of the program corresponding to 
a button icon that has been moved is read at step SP66. 

In the case where it is judged at step SP67 that the 
display of the program is set even if the program is a pay 
per view program, the process proceeds to step SP91 to 
set so that the image output to the register of the MPEG 
video decoder 25 becomes a static image and the audio 
output becomes mute in the register of the MPEG audio 
decoder 26. In other words, when the cursor is moved to 
a button icon of other program, the program displayed 
as an animated image before the cursor is moved is con- 
verted into a static image and the sound signal is muted. 

Then at steps SP69 through SP74, the MPEG video 
decoder 25 and the MPEG audio decoder 26 execute 
the receiving processing of the program and decoding 
processing in correspondence to the button icon to which 
the cursor is moved. 

Then, when these processing are completed, the 
process proceeds to step SP92 to relieve the static im- 
age setting and the mute setting carried out at step SP91 . 
As a consequence, the static image which corresponds 
to the button icon before the cursor is moved and which 
has been displayed as a static image is converted into 
an animated image of the program after the cursor has 
been moved. Then, after that, the process returns to step 
SP61 to wait for the input from a new remote commander 
5. 

In the case where it is judged at step SP62 that the 
select button switch 131 is operated, the process pro- 
ceeds to step SP93 to set the relief of OSD display to the 
register of the MPEG video decoder 25. This erases the 
screen of the general guide that has been displayed. 
Then the animated image of the program which corre- 
sponds to the already displayed button icon after the 



switching of the screen is displayed. 

As described above, in this embodiment, when the 
cursor is moved to a new button icon, the image dis- 
played on the background is given as a static image so 

5 that the receiving processing of the program correspond- 
ing to the button icon to which the cursor is moved is 
immediately started. Then when the receiving process- 
ing is completed, the static image is converted into an 
animated image of the program to which the cursor is 

io moved. Therefore, users can surely recognize that the 
program has been switched compared with the afore- 
mentioned embodiment. 

Incidentally, in the case where an operation is input 
at step SP65 for moving the cursor onto a new button 

is icon before the processing of steps SP66 and SP92 is 
completed after the cursor has been moved onto a new 
button icon, these processing are interrupted. Then the 
processing with respect to the program (channel) which 
corresponds to the button icon to which the cursor has 

20 been moved is executed. 

Further, in IRD 2 shown in Fig. 4, static image 
processing at the time of switching is executed in the 
case where the switching of the program (channel) is in- 
put by operperating the channel up and down button 

2S switch 1 33 of the remote commander 5 or in the case 
where a numeric button switch 138 is operated to input 
the channel number. 

In other words, the channel (program) switching 
processing shown in a flowchart of Fig. 25 is executed 

30 by operating the channel up and down button switch 1 33 
to input an instruction for moving up and down the chan- 
nel or by operating the numeric button switch 138 to di- 
rectly input the predetermined channel number. 

At step SP111 , the processing to convert the image 

35 of the program currently received into a static image and 
to mute the sound is executed. In other words, each proc- 
ess is set in the registers of the MPEG video decoder 25 
and MPEG audio decoder 26. Therefore, the image that 
has been displayed becomes a static image and the 

40 sound signal is muted if channel switching is input. 

Next, the process proceeds to step SP112 to start 
the receiving processing of the program (channel) after 
switching. In other words, the CPU 29 controls the front 
end 20 in response to the need of the demultiplexer 24 

45 corresponding to the newly input channel to start the re- 
ceiving processing of a new channel (channel after 
switching). At step SP113, the process waits until the 
processing of switching is completed. Then, the process 
proceeds to step SP114 upon the completion of the 

so processing of switching to release the static image set 
at step SP111 and the mute of sound. In other words, at 
this time, the animated image of the channel after switch- 
ing is displayed, and the sound signal corresponding to 
the animated image is output. 

55 Therefore, at the time of channel switching, a disor- 
der of images and an invisible state of the image can be 
prevented. 

Fig. 26 shows other structure examples of the re- 
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mote commander 5. In this embodiment, in place of the 
select button switch 131 shown in Fig. 5 which can be 
operated in eight directions, direction button switches 
201 through 204 in the upward : downward, rightwardand 
leftward directions and a button switch 200 that select 
operation can be done are provided. Further, in this em- 
bodiment, the cable button switch 1 45, the television but- 
ton switch 1 46 and the DSS button switch 1 47 are pro- 
vided in the inside illumination mode. The LED's 148 
through 1 50 showing in Fig. 5 are omitted. The LED (not 
shown) arranged on the rear side of the button switches 
145 through 147 are constituted so that they are lit in 
accordance with the operation thereof. 

Other button switches are basically the same as the 
case shown in Fig. 5 though the arrangement and posi- 
tion thereof are different. 

In the aforementioned embodiment, the cursor is 
displayed in a predetermined brightness, color or a blink. 
It is also possible to display the cursor with an arrow or 
the like independent of the button icon. The point is that 
the cursor lunctions as a pointer for designating a pre- 
determined position. 

Further, in the aforementioned embodiment, the pro- 
gram is selected in the general guide mode. The present 
invention can be applied to a case in which the program 
is selected in other modes. 

Further the present invention is explained with re- 
spect to a case in which the invention is applied to the 
I RD2 which can be substantially incorporated in the mon- 
itor device 4 (television set). 

in view of the above description of the present in- 
vention, it will be appreciated by those skilled in the art 
that many variations, modifications and changes can be 
made to the present invention without departing from the 
spirit or scope of the present invention as defined by the 
claims appended hereto. All such variations, modifica- 
tions or changes are fully contemplated by the present 
invention. 



Claims 

1. A program switching apparatus comprising: 

receiving means for receiving a signal of a pre- 
determined broadcast program; 

operating means which is responsive when a 
predetermined broadcast program is received by 
said receiving means; 

static image output means for temporarily out- 
putting as a static image a predetermined image of 
said broadcast program; 

switcher for selectively switching between the 
output of said receiving means and said static image 
output mean; 

control means for controlling said switcher , 
said static image output means and said receiving 
means so as to output said static image for a prede- 
termined duration, after which the output of said 
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static image is relieved and said broadcast program 
signal received by said receiving means is output. 

A program switching apparatus according to claim 
1 , wherein: 

said control means is arranged to control said 
receiving means when the switching of said received 
program is instructed and at the same time start the 
receiving processing of said program after the 
switching of the program, and said control means is 
arranged to control said static image output means, 
and relieves the output of said static image after the 
receiving processing of said program is completed 
after the switching of the program. 

A program switching apparatus according to claim 
1 or 2, further comprising 

display means for displaying an image of said 
program received by said receiving means. 

A program switching apparatus according to claim 
1 , 2 or 3, wherein 

said static image output means is arranged to 
mute a sound signal when said static image is out- 
put, and said static image output means is arranged 
to relieve the mute of said sound signal when said 
static image output is relieved. 

A program switching apparatus according to any 
preceding claim, wherein 

said operating means is an up/down button for 
incrementing or up and decrementing the channel 
of said program. 

The program switching apparatus according to any 
one of claims 1 to 4, wherein 

said operating means is a numeric button 
switch for inputting a channel number of said pro- 
gram. 

A program switching apparatus according to any 
one of claims 1 to 4, further comprising 

selection screen output means which is oper- 
ated when a selection screen having button icons 
corresponding to a plurality of said programs is out- 
put as a window which overlap an image of said 
received program, said static image output means 
being arranged to output said static image when said 
selection screen is output, said operating means 
being arranged to operate when a cursor is moved 
for selecting said button icon on a predetermined 
button icon of said selection screen. 

A program switching apparatus according to claim 
1 , further comprising 

selection screen output means which is oper- 
ated when a selection screen having button icons 
corresponding to a plurality of said program is output 
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as a window which overlaps said received program 
image, 

said operating means being arranged to oper- 
ate when the cursor is moved for selecting said but- 
ton icon on a predetermined button icon of said 
selection screen, said static image output means 
being arranged to output said static image corre- 
sponding to said button icon before the cursor is 
moved when said cursor is moved on another button 
icon. 

9. A program switching apparatus according to any 
one of claims 1 to 4, wherein: 

said operating means comprises a cursor 
moving means which is operated when said cursor 
is moved, and button icons selection means which 
is operated when said button icon specified by said 
cursor is selected. 

10. A program switching apparatus according to claim 
9, wherein 

said cursor moving means and button selec- 
tion means can be operated with one finger. 

11. A method for switching programs comprising the fol- 
lowing steps: 

providing an image of said program before the 
program is switched as a static image once when 
the switching of said program is instructed in the 
state where an image of a predetermined channel 
program is displayed; and 

relieving said static image to provide an image 
of said program after the switching of the program. 

1 2. A method for switching programs according to ctaim 
11, wherein 

an image of said program before the switching 
of the program is formed into a static image, and the 
receiving processing of said program after the 
switching of the program is started when the switch- 
ing of said program is instructed. 

1 3. A television signal receiver for receiving a television 
signal for a desired channel program and outputting 
the received signal, said receiver comprising: 

receiving means for receiving said television 
signal; 

selection screen output means which is oper- 
ated at the time of outputting a selection screen sig- 
nal for selecting a desired program out of a plurality 
of said programs by moving a cursor; 

moving means which is operated at the time 
of moving the cursor; 

selection means which is operated at the time 
of selecting the program designated by the cursor; 
and 

control means for controlling the receiving 
means and receiving a program designated by the 



cursor before the operation of the selection means 
when the cursor is moved in correspondence to the 
operation of the moving means. 

14. A television signal receiver comprising: 
receiving means for receiving a television sig- 
nal of the predetermined channel; 

display means for displaying an image of said 
program received by said receiving means; 

selection screen output means for outputting 
a predetermined program out of a plurality of said 
programs by moving a cursor, said output means 
being operated when a screen is displayed on said 
display means; 

moving means which is operated when said 
cursor is moved; 

selection means which is operated when said 
program designated by said cursor is selected; and 
control means for controlling said receiving 
means before said selection means is operated 
when the cursor is moved in correspondence to the 
operation of said moving means thereby receiving 
said program designated by said cursor. 

15. A television signal receiver according to claim 1 3 or 
14 further comprising 

sound signal output means for outputting a 
sound signal of said program designated by said 
cursor and received by said receiving means corre- 
sponding to the control of said control means before 
said selection means is operated when said cursor 
is moved corresponding to the operation of said 
moving means. 

16. A television signal receiver according to claim 13, 
14 or 15 wherein 

said selection screen is used as a window to 
be overlapped/superposed the image received with 
said receiving means when said selection screen 
output means is operated. 

17. A television signal receiver according to any one of 
claim 13 to 16, wherein 

either of a horizontal axis or a vertical axis of 
45 said selection screen is used as an axis of a broad- 
cast channel of said program while the other axis is 
used as a time axis with the result that button icons 
are arranged in a matrix for selecting said program 
at a position regulated by both axes. 

50 

18. A television signal receiver according to any one of 
claims 13 to 17, wherein 

said cursor is displayed by offering a predeter- 
mined button icon of which brightness or color is dif- 
55 ferent from that of other button icons. 

19. A television signal receiver according to claims 17 
or 18, further comprising 
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20. 



memory means for memorizing information as 
to a display position of said button icon to be dis- 
played on said selection screen broadcast as part of 
said television signal. 

A television signal receiver according to any one of 
claims 1 3 to 1 9, further comprising 

judging means for judging whether or not a fee 
is charged when said program designated by said 
cursor is received or not. 
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determined program out of a plurality of programs, 
designating a predetermined program by moving a 
cursor on said selection screen to a predetermined 
position in moving operation and selecting said pre- 
determined program designated by said cursor in 
selection operation, said remote commander com- 
prising 

operating means that can execute with one fin- 
ger both moving operation and selection operation 
of said cursor. 



21. A television signal receiver according to claim 20, 
further comprising 

inhibiting means for inhibiting the receiving of 
said program when the fee is charged upon receipt is 
of said program designated by said cursor. 



25. A remote commander according to claim 24, 
wherein 

operating means is provided which can exe- 
cute moving operation and selection operation of 
said cursor with one finger. 



22. A television receiver according to any one of claims 
13 to 21, wherein said receiving means comprises: 

demodulating means for demodulating to a 20 
carrier wave to which individual frequency is 
assigned a broadcast wave in which a digital image 
and sound information of said channel is demulti- 
plexed: and 

extracting means for extracting a signal of said 2s 
channel instructed by said control means from a sig- 
nal demodulated from said demodulating means; 

wherein said control means is arranged to 
instruct an extraction of said predetermined channel 
with respect to said extraction means when said 30 
channel is switched in said same carrier wave, said 
control means is arranged to instruct a switching of 
the frequency of said carrier wave to said demodu- 
lating means when said channel is switched 
between said different carrier waves while instruct- 35 
ing the extraction of said predetermined channel 
with respect to said extraction means. 

23. A method for receiving a television signal in which a 
television signal of a program of a predetermined 40 
channel is received at a receiving means and out- 
puts a received signal, said method comprising the 
steps of: 

displaying a selection screen for selecting a 
predetermined program out of a plurality of said pro- 45 
grams; 

moving a cursor on said selection screen to 
designate said predetermined program; 

selecting said program designated by said cur- 
sor and performing a selection operation when the so 
display of said selection screen is suspended; and 

starting the receiving operation of said pro- 
gram designated by said cursor before said selec- 
tion operation is performed when said cursor is 
moved. 55 



24. A remote commander in a television signal receiver 
for displaying a selection screen for selecting a pre- 



17 



BNSDOCID: <EP 0697789A1_I_> 



EP 0 697 789 A1 




EP 0 697 789 A1 




19 

BNSDOCID: <EP 0697789AlJ_> 



EP 0 697 789 A1 




EP 0 697 789 A1 




BNSDOCID: <EP 0697789A1_I_> 



21 



EP 0 697 789 A1 




EP 0 697 789 A1 




EP 0 697 789 A1 




EP 0 697 789 A1 



Channel 
Data 


Program 
Data 


CHI 




CHI 


CH2 






CH3 






CH4 




CH4 


CH5 




CH5 


CH6 




CH6 




n 


CHI 




CHI 


CH2 




CH2 


CH3 




CH3 


CH4 




CH4 


CHS 




CH5 


CH6 




CH6 



Segment 1 

Segment 2 
Segment 3 



Channel Data (Segment 1) 
I CHI I chZ~1 



"CHT 



Program Data (Segment 1) 



CH2 



CHil |CH2 I 



:CHi: 



•CH2: 



4 * 



• • 1 



Packetized size 



I leader 



□ o o o □ o 



FIG. 9 



25 



EP 0 697 789 A1 




26 

BNSDOCID: <EP 0697789A1_L> 



EP 0 697 789 A1 



( WORD ) 
0x2000 



0x1814 
0x1813 



0x1028 
0x1027 



0x083C 
0x083B 

0x0604 
0x0503 

0x0000 



BUFFER MEMORY 2 



BUFFER MEMORY 1 



BUFFER MEMORY 0 



OSD BIT MAP 



BIT BUFFER MEMORY 



FIG. 11 



BNSDOCID: <EP 06977B9A1 _l_> 



27 



EP 0 697 789 A1 



_Date 

Time 

Number of Segment 
Transponder List 
Channel" "List* " 



Channel .Number^ 

Channel Name 

Number of Programs 
First Program's Offset 



"Time "Length"] 



Category^ 
.Subcategory 



" Program 'Description" 



FIG. 12 



Data of Program Guide 




channel 1 



channel 2 



channel 3 
channel 4 



TTogramTTTT 



Program' 1-2 
Program 1-4 



Program 1-5 
Program 1-6 



Program 1-7 



Program 1-8 



Program 2-2 
Program 2-4 



Program 2-5 



Program 2-6 



Program 2-7 



Program 3-1 



Program 3-2 



Guide data 



Channel 
Segment 1 



> Channel 
Segment 2 



Channel 
data 



Program i p rogram 
Segment 1 



Program 
Segment 2 



BNSDOCID: <EP 0697789A 1 _l_> 



28 



EP 0 697 789 A1 



CPU 29 WRITES AS BIT 
MAP DATA VIA 24 AND 25 




A SET OF 

POINTER AC„ AND AP 0 
DESIGNATE EACH ADDRESS 



FIG. 13 



7 

230 

ENTIRE TABLE 
SHOWING THE 
ENTIRE EPG 



- time 4.5h 



BNSDOCID: <EP 0697789 A 1J_> 



29 



EP 0 697 789 A1 



(SORT TABLE PREPARATION STARf) 



N*-0,L— 1 



SPl 



SET THE ADDRESS OF EPG AREA CORRESPONDING 
TO CAHNNEL NO. L AS POINTER OF CHANNEL 
DATA IN ADDRESS N OF SORT TABLE 



SP2 



ACQUIRE FIRST PROGRAMS' S OFFSET VALUE 
AND NUMBER OF PROGRAMS VALUE FROM 
CHANNEL DATA OF CHANNEL L 



M*-l 



SP4 



SET THE ADDRESS OF EPG AREA CORRESPONDING 
TO PROGRAM L-M AS POINTER OF PROGRAM DATA 
IN ADDRESS N OF SORT TABLE 



SP6 




m ^ number of progra ms? 
Jyes 




NO 



N^1799? OR THE ABSENCE OF 
CORRESPONDING CHANNEL DATA? 



C 



SP9 



YES 



RETURN 



J 



I 



N*-N+1,M*-M+1 



SP7 



SP3 



SP5 



SET THE ADDRESS OF EPG AREA CORRESPONDING 
TO CHANNEL NO. L AS POINTER OF CHANNEL 
DATA IN ADDRESS N OF SORT TABLE 



SP8 
1 



FIG. 14 



30 



EP 0 697 789 A1 



Data of Program Guide 



35A 



Sort Table 



10 



n 



12 



13 



14 



15 
15 
17 



36 




pointer of program Data 
pointer 

of Channel Data 



FIG. 15 



channel 1 
channel 2 



channel 3 
channel 4 



.Program.l.-l. 
Program 1-2 
"Pro£^amT-"3' 



Program 1-4 
Program 1-5 



Program 1-6 
Program 1-7 



Program 1-8 
Program 2-1 



Program 2-2 
"Program"?- 3' 



Program 2-4 



Program 2-5 



Program 2-6 



Program 2-7 



Program 3-1 



Program 3-2 



Guide 



I Channel 
[Segment 1 



Channel 
Segment 2 



> Program 
Segment 1 



Program 
Segment 2 



BNSDOC1D: <EP 0697789A1_I_> 



31 



EP 0 697 789 A1 



c 



START 



SP21 



NO 



< 



REMOTE COMMANDER 
INPUT EXIST? 



SP22 




YES 



^MENU KEY?^ j 



NO 



YES 



MENU DISPLAY 



SP23 



T SP24 
NO/fcENERAL GUIDE^f 

"~ X SELECTIQN? / 



< 



1 



SP26 



GENERAL \NO 
GUIDE KEY?x 



SP27 



YES 



no/other 
.selection?/ 



YES 




YES 



GENERAL GUIDE 
DISPLAY PROCESSING 



OTHER 

PROCESSING 



SP28 



SP25 



FIG. 16 



32 



EP 0 697 789 A1 



OTHER 
GUIDES 

1 




OTHER 
LISTS 

3 


SPORTS 
GUIDE 

4 


EXIT 

5 


MOVIE 
LIST 

6 


ATTRACTIONS 
/EVENTS 

7 


FAV STATION 
GUIDE 

8 


SYSTEM 

p. 7i ■* mm 

[!=□■■■ 9 



FIG. 17 



BNSDOCID: <EP 0697789A1_I_> 



33 



EP 0 697 789 A1 



m 


cr 


m 


□: 


m 


DC 




DC 


m 


DC 


CD 


DE 


CD 


CI 



MAIN 

OTHER 
GUIDES 




SPORTS 
GUIDE 



ATTRACTIONS 
/EVENTS 

7 



EXIT 



FAV STATION 
GUIDE 

8 



OTHER 
LISTS 



MOVIE 
LIST 



SYSTEM 
E3 




FIG. 18 



BNSDOCID: <EP 0697789A1J_> 



34 



EP 0 697 789 A1 




8 "8 



O GO 



BNSDOCID: <EP 0697789A1 J_: 



35 



11 



EP 0 697 789 A1 




212 220 

FIG. 20 



BNSDOCID: <EP 0697789A1_I_> 



36 



EP 0 697 789 A1 



(START GENERAL GUIDE DISPLAY PROCESSING) 

y _ 



SP40 



SET SO THAT THE CHANNEL IMAGE RECEIVED AT THAT TIME TO 
A STATIC IMAGE TO THE REGISTER OF THE MPEG VIDEO DECODER 



J. 



WRITE INTO THE OSD AREA FIXED DISPLAY CONTENT SUCH 
AS RULED LINES OF GENERAL GUIDE AND VARIABLE 
DISPLAY CONTENT SUCH AS START TIME AND CALL SIGN 



J. 



SP41 



N=0 



SP42 



L=l 



SP43 



SP44 



READ A CHARACTER STRING OF CHANNEL NAME COMPRESSED BASED 
ON POINTER OF CHANNEL DATA IN ADDRESS N OF SORT TABLE 
AND DETERMINE BIT MAP DATA OF CHANNEL NAME BY REFERRING 
TO COMPRESSED CODE CONVERSION DICTIONARY, A CHARACTER 
CODE/BIT MAP CONVERSION TABLE AND WRITE THE BIT MAP DATA 
TO CHANNEL NAME IN THE L-TH LINE OF OSD AREA 



SP45 



1 



READ START TIME AND TIME LENGTH BASED ON POINTER OF PROGRAM 
IN ADDRESS N OF SORT TABLE AND WRITE A SWITCH ICON FOR 
PROGRAM SELECTION AT COORDINATE POSITION CORRESPONDING TO 
START TIME AND TIME LENGHT. FURTHER, READ THE PROGRAM 
TITLE AND DETERMINE BIT MAP DATA FOR PROGRAM TITLE BY 
REFERRING TO COMPRESSION CODE CONVERSION DICTIONARY AND 
CHARACTER CODE/BIT MAP CONVERSION TABLE AND WRITE THE BIT 
MAP DATA ON THE SWITCH ICON 



STORE IN SRAM COORDINATE POSITION OF SWITCH ICON AND 
CHANNEL DATA IN PREPARATION FOR THE INSTRUCTION OF 
PROGRAM SELECTION BY USERS 



SP46 



SP47 <DNE LI NE WRITING COMPLETED? > ^ 
~J[ TES 



r 



SP49 



L=L+1 
J 



]~-SP48 



1 



T f YES 
(RETURN) 



NO 



N=N+1 

"TZ 



-SP50 



SP51 
_£ 



ADDRESS N COORESPONDING 

TO THE NEXT PROGRAM IS SET 
|" 



FIG. 21 



37 



EP 0 697 789 A1 



( START PROGRAM SELECTION) 



SP61^ j N0 

<REMOTE COMMANDER INPUT EXIST?> ^- 



SP62^> 



TyeT 



YES 



< SELECT INPUT? > 

-^ <DIRECTION operation^ 
*YES SP65 



MOVE THE CURSOR 
I 



± 



SP63 
X 



SET THE RELIEF OF OSD DISPLAY 
TO THE REGISTER OF MPEG VIDEO 
DECODER AND SET THE RELIEF OF 
STATIC IMAGE 



READ FROM THE EPG AREA THE 
TRANSPONDER NUMBER AND DATA 
ID OF PACKET OF THE PROGRAM 
WHERE CURSOR IS POSITIONED 



T 

/also displayed in prog 
n of pay per view? 

Tyes 




SP66 



SP67 



SET THE TRANSPONDER NUMBER TO 
THE STATION SELECTION CONTROL 
PROCESSING OF FRONT END 

I 



1 



SP68 
i 



INSTRUCT BLUE PACK DISPLAY 
TO MPEG VIDEO DECODER 

-SP69 * — 



CONFIRM THE LOCK OF CONTROL PROCESSING 
OF STATION SELECTION IN A STATUS IN 
THE REGISTER OF FRONT END 



SET THE ID OF PACKET TO BE INCORPORATED 
INTO THE REGISTE R OF DEMULTIPLEXER 

J 



SP70 



SP71 



CONDITIONAL ACCESS CHECK 



-SP72 



SP73 



SET THE REGISTER OF DEMULTIPLEXER SO THAT DATA 
IS TRANSMITTED TO MPEG VIDEO AND AUDIO DECODER 



SET THE START OF DECODING IN THE 
REGISTER OF MPEG VIDEO DECODER 



SP74 



FIG. 22 



BNSDOCID: <EP 06977B9A1_I_> 



38 



EP 0 697 789 A1 



(START GENERAL GUIDE DISPLAY PROCESSING ) 



WRITE INTO THE OSD AREA FIXED DISPLAY CONTENT SUCH 
AS RULED LINES OF GENERAL GUIDE AND VARIABLE 
DISPLAY CONTENT SUCH AS START TIME AND CALL SIGN 



I 



SP41 



N=0 



SP42 



L=l 



-i SP43 



SP44 



READ A CHARACTER STRING OF CHANNEL NAME COMPRESSED BASED 
ON POINTER OF CHANNEL DATA IN ADDRESS N OF SORT TABLE 
AND DETERMINE BIT MAP DATA OF CHANNEL NAME BY REFERRING 
TO COMPRESSED CODE CONVERSION DICTIONARY, A CHARACTER 
CODE/BIT MAP CONVERSION TABLE AND WRITE THE BIT MAP DATA 
TO CHANNEL NAME IN THE L-TH LINE OF OSD AREA 



SP45 



I 



READ START TIME AND TIME LENGTH BASED ON POINTER OF PROGRAM 
IN ADDRESS N OF SORT TABLE AND WRITE A SWITCH ICON FOR 
PROGRAM SELECTION AT COORDINATE POSITION CORRESPONDING TO 
START TIME AND TIME LENGHT. FURTHER. READ THE PROGRAM 
TITLE AND DETERMINE BIT MAP DATA FOR PROGRAM TITLE BY 
REFERRING TO COMPRESSION CODE CONVERSION DICTIONARY AND 
CHARACTER CODE/BIT MAP CONVERSION TABLE AND WRITE THE BIT 
MAP DATA ON THE SWITCH ICON 



± 



STORE IN SRAM COORDINATE POSITION OF SWITCH ICON AND 
CHANNEL DATA IN PREPARATION FOR THE INSTRUCTION OF 
PROGRAM SELECTION BY USERS 



<one line writing completed? > ^ 
jEM 



SP46 



L=L+1 
jjjYES 

(retOrR) 



}-SP48 



1 



NO 



N=N+1 



-SP50 



1 



SP51 
f 



(ADDRESS N COORESPONDING 
TO THE NEXT PROGRAM IS SET 

1 



FIG. 23 



BNSDOCID: <EP 06977B9Al_l_> 



39 



EP 0 697 789 A1 



(START PROGRAM SELECTION) 



SP6I3 , 

<REMOTE COMMANDER INPUT EXIST?>^- 



SP62^ 



I YES 



SELECT INPUT? > ■ 



YES 



MO ^ _£NQ___SP64 

-i-^ CDIRECTION OPERATION?^ 



JM. 



SP65 



MOVE THE CURSOR 
I 



1 



SP63 
_1_ 



SET THE RELIEF OF OSD 
DISPLAY TO THE REGISTER 
OF MPEG VIDEO DECODER 



READ FROM THE EPG AREA THE 
TRANSPONDER NUMBER AND DATA 
ID OF PACKET OF THE PROGRAM 
WHERE CURSOR IS POSITIONED 



SP67 



± 



SP66 



ALSO DISPLAYED IN 
F PAY PER VIEW? 



PROG 



TYES 



5am\,no 



SET A STATIC IMAGE TO REGISTER 
OF MPEG VIDEO DECODER. SET THE 
MUTING TO THE MPEG AUDIO DECODERS 

I 



SP68 
i 



INSTRUCT BLUE PACK DISPLAY 
TO MPEG VIDEO DECODER 



SP91 



SET THE TRANSPONDER NUMBER TO 
THE STATION SELECTION CONTROL 
PROCESSING OF FRONT END 

I 



-SP69 



CONFIRM THE LOCK OF CONTROL PROCESSING 
OF STATION SELECTION IN A STATUS IN 
THE REGISTER OF FRONT END 

I 



SET THE ID OF PACKET TO BE INCORPORATED 
INT O THE REGISTER OF DEMULTIPLEXER 



-SP70 



,SP71- 



CONDITIONAL ACCESS CHECK 
I 



-SP72 



SET THE REGISTER OF DEMULTIPLEXER SO THAT DATA|~^SP73 
IS TRANSMITTED TO MPEG VIDEO AND AUDIO DECODER 

E 



SET THE START OF DECODING IN THE] 
REGISTER OF MPl| VIDEO DECODER 



-SP74 



SET STATIC IMAGE AND MUTE RELIEFI — SP92 



FIG. 24 



BNSDOCID: <EP 0697769A1_I_> 



40 



EP 0 697 789 A1 



(channel switch start) 



IMAGE IN THE CURRENTLY 
RECEIVED CHANNEL IS USED 
AS A MASK TO MUTE THE SOUNT 



< 



START THE RECEIVING 
PROCESS OF THE CHANNEL 
AFTER SWITCHING 



SWITCHING PROCESSING 
COMPLETED ? 



C 



END 



SP111 





f YES 


RELIEVE STATIC IMAGE 
AND SOUND MUTE 


1 





SP112 



SP113 



-SP114 



FIG. 25 



41 



EP 0 697 789 A1 




BNSDOCID: < E P 0697789 A 1 J _> 



42 



EP 0 697 789 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 9B 30 5674 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 

tO 4 



CLASSIFICATION OF THE 
APPLICATION flnt. CI. 6) 



EP-A-0 536 901 (SONY CORP) 14 April 1993 

* abstract * 

* column 2, line 37 - line 47 * 

* column 7, line 31 - column 11, line 20; 
figure 3 * 

PATENT ABSTRACTS OF JAPAN 

vol. 018 no. 286 (E-1556) ,31 May 1994 

& JP-A-06 054267 (MATSUSHITA ELECTRIC IND 

CO LTD) 25 February 1994, 

* abstract * 

PATENT ABSTRACTS OF JAPAN 
vol. 017 no. 156 (E-1341) ,26 March 1993 
& JP-A-04 319883 (FUJITSU GENERAL LTD) 
10 November 1992, 

* abstract * 

WO-A-93 12611 (THOMSON CONSUMER 
ELECTRONICS) 24 June 1993 

* the whole document * 

PROCEEDINGS OF THE INTERNATIONAL 
CONFERENCE ON CONSUMER ELECTRONICS (ICCE), 
R0SEM0NT, JUNE 2-4, 1992, 

no. CONF. 11, 2 June 1992 INSTITUTE OF 
ELECTRICAL AND ELECTRONICS ENGINEERS, 
pages 404-405, XP 000369310 
NAEL M 'USER INTERFACE ISSUES IN THE 
DESIGN OF A REMOTE CONTROL UNIT' 

* the whole document * 



1,11,13, 
14,23,24 



1,11,13, 
14,23,24 



1,11,13, 
14,23,24 



1,11,13, 
14,23,24 



H04N5/445 



TECHNICAL FIELDS 
SEARCHED (lttt.CL6) 



H04N 



24 



The present search report has been drawn up for all claims 



THE HAGUE 



D*e «f cmm***i*m of IM tmmtk 

24 November 1995 



Fuchs, P 



CATEGORY OF CITED DOCUMENTS 

X : aarticnlarty relevant if taken alone 

V : parti CDlarly relevant if combined with another 

document of the sane category 
A : technological background 
O : noa-nrfttea disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
L* : earlier paten! docament, but published oa, or 

after the filing date 
D : document cited in tb* application 
L : document cited for otft 



& : member of the same patent family, corresponding 
document 



BNSDOC1D: <EP Q6977B9A1 J_> 



43 



